In vivo inhibition of Helicoverpa armigera gut pro-proteinase activation by non-host plant protease inhibitors.
We evaluated 22 different host and non-host plant protease inhibitors (PIs) for in vivo inhibition of Helicoverpa armigera gut pro- and proteinases, and their biological activity against the pod borer, H. armigera, the most important pest of agriculture and horticultural crops worldwide. In vitro activation of H. armigera gut pro-proteinases (HaGPPs) in larvae fed on non-host plant PIs showed significant in vivo inhibition of HaGPPs activation in solution as well as in gel assays. The larvae fed on diet incorporated with Datura alba ness PIs showed highest inhibition of HaGPPs, followed by Psophocarpus tetragonolobus. Non-host plant PIs from Pongamia pinnata, Mucuna pruriens, Capsicum annuum, and Nigela sativa showed maximum inhibitory potential towards HaGPs in vivo, and also exhibited moderate level of inhibition of pro-proteinases. However, some of non-host plant PIs, such as those from Penganum harmala and Solanum nigrum, and the principal host plant PIs, viz., Cicer arietinum and Cajanus cajan did not inhibit HaGPP activity. Pro-proteinase level increased with the growth of the larvae, and maximum HaGPP activity was observed in the fifth-instars. Larvae fed on diets with D. alba ness PIs showed greater inhibition of HaGPPs as compared to the larvae fed on diets with P. tetragonolobus. Low concentrations of partially purified HaGPs treated with gut extract of larvae fed on D. alba ness showed that out of 10 proteinase isoforms, HaGPs 5 and 9 were activators of pro-proteinases. Larval growth and development were significantly reduced in the larvae fed on the non-host plant PIs, of which D. alba ness resulted in highest stunted growth of H. armigera larvae. The in vivo studies indicated that non-host plant PIs were good candidates as inhibitors of the HaGPs as well as HaGPPs. The PIs from the non-host plants can be expressed in genetically engineered plants to confer resistance to H. armigera.